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by refrigeration, as pasteurized shelf-stable products, or with the addition
of benzoate and/or sorbate.

Many of the criteria and principles useful for fruit beverages also apply
to sweetened and acidified beverages that contain no fruit juice.

Sensitivity of Products Relative to Safety and Quality

Fruit beverages have had an excellent public health record. Most possess
a low pH, which prevents growth of pathogenic bacteria, and many juice
products are given a thermal process that kills microorganisms of spoilage
and public health significance.

While it is believed that enteric pathogens usually die off rapidly when
in a highly acidic environment, Salmonella typhimurium has been shown
to survive when inoculated into apple juice (Goverd et al., 1979) and
nonpasteurized cider was responsible for a large outbreak of salmonellosis
(CDC, 1975).

Heat-resistant molds, mainly species ofByssochlamys, Aspergillus fish-
eri, and Penicillium vermiculatum may cause spoilage of pasteurized fruit
beverages because their ascospores are sufficiently resistant to survive the
usual heat treatments that are given to these foods (Splittstoesser and
Splittstoesser, 1977; Van der Spuy et al., 1975). The spores are present
in orchards and vineyards (Splittstoesser et al., 1971), and thus are intro-
duced into the beverage via the fruit. It is not uncommon to find low
numbers of viable ascospores in juice concentrates.

Usually only a limited amount of mold growth occurs in a canned fruit
beverage due to the low levels of oxygen present. However, off-flavors
may be apparent and some heat-resistant molds may produce mycotoxins
such as patulin (Rice et al., 1977).

Need for Microbiological Criteria

Standards are not needed because fruit juice beverages are rarely re-
sponsible for foodborne illnesses.

Guidelines are useful for the assessment of good manufacturing prac-
tices. Counts of yeasts and lactic acid bacteria in most fruit juices (Luthi,
1959; Murdock, 1976) and levels of diacetyl in citrus juices (Hill and
Wenzel, 1957) often can be correlated with conditions of sanitation. Trace
levels of patulin in apple juice are indicative of the pressing of fruit rotted
by Penicillium expansum and other molds (Lindroth and Niskanen, 1978).
A criterion for patulin in apple juice might be useful. Testing for coliforms
is of limited value because they constitute a part of the normal processing
line microflora and their presence does not indicate fecal contamination
(Dack, 1955; Patrick, 1953).